
 Lecture 3 – Germ Cells 

 Define: germ cell, primordial germ cell, gamete, embryo, gonadal/genital ridge, pluripotent 

 Germ cell – a gamete or any biological cell that can give rise to gametes of an organism that 

reproduces sexually 

 Primordial germ cells – an intermediate in the development pathway of germ cells in 

vertebrate embryos. Originate outside embryo from pluripotent epiblast cells, post 

implantation (induced by BMP from neighbouring cells)  

 Gamete – mature haploid (sperm or egg) 

 Embryo – multicellular diploid eukaryotic cell. In its earliest stage of development. From 

fertilisation to birth 

 Pluripotent – capable of developing into any kind of c7 ell or tissue 

 Genital/gonadal ridge – structure that is to become the gonads.  

 

 Describe the origins of germ cells in different animals 

 In some animals, at some early point in development, some cells are tagged to become germ 

cells. Removal of these cells would result in sterile adult 

 E.g. C. elegans roundworm p-lineage 

 In mammals, germ cells are not pre-determined early. They only appear after gastrulation 

(~3 weeks for humans)  

 Gastrulation – series of cell migrations leading to the formation of the 3 primary germ layers  

 Ectoderm – forms the outer layer (skin, brain, NS). Formed from epiblast. 

 Endoderm – forms inner layer (digestive and respiratory systems). Formed by the first 

cells to invaginate through the primitive groove. 

 Mesoderm – forms middle layer (muscles, bone, reproductive system, kidneys). Cells 

that remain in the space between the endoderm and ectoderm 

 

 At about 3 weeks old, 50 – 100 epiblast cells receive the signal from BMP to form PGC, and 

then have to travel to the genital ridge once they are created 

 Migration to the gonadal ridge differs between species. In mammals, PGCs passage 

through the hindgut  genital ridge. Route is lined with protein c-kit.  

 

 

 

 Describe how the gonads are formed in mammals 

 PGCs migrate to the genital ridge ~10.5daysPrior to reaching the ridge, there is no difference 

between male and female PGCs. The SRY gene will direct the somatic cell development of 

the gonadal ridge.  



 Describe differences in the formation of the male and female gonads in humans 

 SRY gene regulates male development. Absence of SRY gene  ovary.  

 

Lecture 4 – Oogenesis 

 Define: oogenesis, folliculogenesis, granulosa cell, oocyte, polar body, mitosis, meiosis, 

primordial follicle, primary follicle, pre-antral follicle, antral follicle, corpus luteum 

 Oogenesis – the female form of gametogenesis – creation  

 Folliculogenesis - The maturation of the ovarian follicle within the ovary  

 Oocyte – a female germ cell or gamete  

 Ovary – female gonad. Has two primary functions  

 Gametogenic : oocyte maturation and release for fertilisation  

 Endocrine: produce hormones for pregnancy and birth  

 Compare oogenesis with follicle development (folliculogenesis) 

  
 

 FOLLLICLE DEVELOPMENT  

 Nurtures the growing follicle 

 Somatic support cells: granulosa and theca produce hormones and growth factors 



 Primordial follicle  

 Quiescent 

 Single pre-granulosa cell layer  

 Primary follicle  

 Activated  

 Single granulosa cell layer  

 Pre-antral follicle  

 Multiple granulosa cell layers 

 Theca  

 Zona pellucida  

 Antral follicle  

 Fluid filled antrum 

 Pre ovulatory  

 Corpus Luteum 

 Post-ovulatory remaining follicle  

 

 CONTROL OF FOLLICLE GROWTH  

 Pre-puberty: gonadotropin-independent = primordial and primary follicles  

 Early in puberty GnRH promotes LH and FSH secretion, which stimulates production of 

sex hormones primarily oestrogen  stimulates secondary sexual characteristics 

 Post-puberty: gonadotropin-dependent/responsive = late pre-antral onwards 

 Describe atresia 

 The majority of follicles will undergo atresia: hormonally controlled apoptosis  

 Only 1 oocyte (dominant follicle) is selected for ovulation/month  

 Describe primordial follicle activation including important regulators 

 Primordial follicles can remain dormant for decades.  

 Once activated, the oocyte is fated for ovulation or atresia.  

 When pre-granulosa cell layer becomes cuboidal and covers the primordial follicle  it 

becomes a primary follicle  

 Signals activation (pre-granulosa  granulosa cell layer transition) 

  



 

 Lecture 5 – Spermatogenesis 

 Define: spermatogenesis, Sertoli cell, Leydig cell, spermatozoa, spermatogonia, spermatocyte, 

spermatid, epididymis, acrosome, seminiferous tubule 

 Spermatogenesis  

 Male form of gametogenesis  

 Produces spermatozoa  

 Gonocytes (male version of PGC)  spermatogonia {basically a germ cell; can 

undergo ‘clonal expansion’}  different form of spermatogonia  meiotic 

spermatocytes  spermatids  spermatozoa  

 Takes place in the seminefrous tubule, between adjacent Sertoli cells  

 

 Sertoli cell 

 Sertoli cells: inside seminefrous tubule. Shaped like 

Christmas tree 

 From basal membrane to lumen  

 Nurse testis germ cells  

 Form blood-testis barrier  

 Between blood vessels and seminefrous tubules. Serves as an immunological barrier, 

and allows the Sertoli cell to control the adluminal environment  

 Prevents sperm from entering bloodstream  

 Interconnected by tight junctions  

 Synthesise important proteins  

 Inhibin – inhibits FSH  

 ABP (androgen binding protein) – binds testosterone  

 AMH (anti-mullerian hormone) – atrophy of the paramesonephric  

 

 

 

 

 

 


